Abstract. Description of all solutions of an n×n linear complementarity problem x + = Mx − +q in terms of 2 n matrices and their Moore-Penrose inverses is given. The result is applied to describe all solutions of the absolute value equation Ax + B|x| = b.
Introduction.
In this paper we consider a linear complementarity problem (LCP) in the form
where M ∈ R n×n , q ∈ R n ; for x = (x i ) n i=1 the vectors x + and x − are defined by
and
3)
. The linear complementarity problem has been much studied in the last forty years, as evidenced in the monographs by Cottle, Pang and Stone [2] , Murty [4] and Schäfer [7] . The traditional approach, as demonstrated e.g., in Lemke's algorithm [3] , looks for some solution of (1.1). On the contrary, we are interested here in the description of all solutions of (1.1). This is done in full generality in Theorem 2.2 of Section 2, where the Moore-Penrose inverses of 2 n matrices F z are employed for this purpose. In Proposition 2.4 we show that the description essentially simplifies We use the following notation. I is the unit matrix and e = (1, . . . , 1) T is the vector of all ones. Z n = {z | |z| = e} is the set of all ±1-vectors in R n , so that its cardinality is 2 n . For each z ∈ Z n we denote
For a matrix F , F † denotes its Moore-Penrose inverse (see [1] , [5] ). We shall utilize its property Let us denote the solution set of the LCP (1.1) by X, i.e.,
Our main result below gives a description of the solution set in the general case. It builds on the ideas of Penrose's description of the solution set of a system of linear equations [6] .
Theorem 2.2. For any M ∈ R n×n and q ∈ R n the solution set X of (1.1) is given by
(2.10)
Hence, if each F z , z ∈ Z n , is nonsingular, then the linear complementarity problem (1.1) has a finite number of solutions (at most 2 n ). It is easy to show that this upper bound can really be attained. Consider the LCP
which, in view of (1.3), is equivalent to
This shows that the solution set X of (2.11) consists of all the ±1-vectors, i.e., X = Z n . A less obvious example is given in the next section.
Finally we give a sufficient condition for (1.1) to have infinitely many solutions.
Example.
At the author's web page [10] there is a freely available verification software package VERSOFT written in MATLAB, currently consisting of more than 50 verification programs. One of them, called VERLCPALL, is dedicated to the present problem; it can be directly assessed at [9] . Its syntax is
where M , q are the data of (1.1) and X is a matrix whose columns are interval vectors each of whom is guaranteed to contain a solution of (1.1). The parameter all satisfies all = 1 if it is verified that all solutions have been found, and all = −1 otherwise.
Consider the following example with random (but somewhat structured) data >> n=10; M=-eye(n,n)+0.03*(2*rand(n,n)-1); M=round(100 
